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ABSTRACT 



Several techniques for reducing the amount of time 
between initiation of a terminal request through a dial- 
up telephone line and the actual initiation of transac- 
tions between the terminal and a host computer. By 
using a ring down or hotline circuit configuration dial- 
ing and call setup time can be saved. By using cut 
through techniques to gain direct access to the IXC 
switch, time can also be saved over conventional tech- 
niques. With the ring down use or cut through proce- 
dures no login procedure is necessary to ensure secure 
access to the host computer. The ring generation period 
is shortened to just an interval sufficient to allow the 
host modem to recognize the ring, with the ring indica- 
tion period also begin shortened. The modems can be 
set to fixed baud rates, but in a more preferred embodi- 
ment the terminal modem transmits the originate carrier 
prior to the host modem picking up the line. The host 
modem then senses the originate carrier quickly and 
provides the proper answer carrier. If an originate car- 
rier of an improper baud rate is provided, speed negotia- 
tion commences immediately. If no originate carrier is 
provided within a given time, a fall back to conven- 
tional techniques is used. The silent interval prior to 
operation of the host modem is removed. After the 
carriers are both provided, normal connection to the 
host computer is made and the transaction completed. 

6 Claims, 8 Drawing Sheets 
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A revolution is currently in progress in the telephone 
REDUCED TIME REMOTE ACCESS METHOD communications area with the advent of digital process- 
ing and the use of digital computers in switching opera- 
This application is a continuation of application Ser. tions. Large long distance networks operated by inter- 
No. 07/870,497, filed Apr. 16, 1992, now U.S. Pat. No. 5 exchange carriers (IXCs) and to some extent local ex- 
5,307,402, which is a continuation-in-part of application change carriers (LECs) are adopting complete digital 
Ser. No. 615,931 filed Nov. 19, 1990, issued as U.S. Pat. systems which correspond in varying degrees to the 
No. 5,144,651 on Sep. 1, 1992. CCITT ISDN standards, the proprietary signalling 

BACKGROUND OF THE INVENTION 1A P°^°* of which is referred to as SS7, or Signaling 

10 System 7. These systems, and the various protocols and 

1. Field of the Invention capabilities of such a system, are known to those skilled 
The invention relates generally to communication in the art. These standards and equipment and the van- 
techniques used between a remote terminal and a host ous computer systems which operate them have al- 
system, and more particularly to ways of reducing the lowed significant advances in the capability and fea- 
time from initiation of the communication sequence by 15 tures which can be supported. 

the terminal to commencement of transaction process- One exemplary feature which has been improved is 
ing between the terminal and the host. called a ring down or hot line technique. In a ring down 

2. Description of the Related Art system, the handset of a telephone is lifted, the tele- 
With the advent of microprocessors and advances in phone thus going off-hook, a signalling arrangement 

telephone system, it has become possible to have many 20 detects the off-hook condition and causes a predeter- 
remote terminals call central hosts to access data. One mined telephone at a remote location to ring. No dialing 
of. the common uses for this data access is credit card is necessary. Conventionally this was done only for 
authorization. When a customer at a remote site wishes short distances using a dedicated line. This technique 
to make a credit card purchase, authorization must be allowed quick connections but was quite expensive and 
obtained to determine if the transaction should be com- 25 effectively limited to point-to-point connections in local 
pleted and credit extended. The process is initiated by areas. The possibilities of ring down or hotline circuits 
passing the credit card through a magnetic card reader have increased greatly with the new SS7 based signal- 
in a terminal or entering the credit card information ling technology. One exemplary provider of this new 
manually into the terminal. The terminal then proceeds service is Sprint, which provides the "VPN Hotline" 
to connect itself through a telephone network to the 30 service. The VPN Hotline service allows more flexibil- 
host system. After the telephone connection is estab- ity than the conventional ring down circuit. Preferably, 
lished and the modems establish a communication link, for best performance a direct access line (DAL) is pro- 
the host system is queried to determine if the transaction vided from the customer site to a carrier point of pres- 
should occur and, if so, an acknowledgment is returned ence (POP) at each end, with all switching between the 
to the terrninal and the transaction is completed at the 35 two POP's being handled over the IXCs conventional 
remote location. shared switch network. The insertion of the POP's and 

A problem arises regarding the length of time re- the shared switch network allow the connection to be 
quired for the terminal to access the host in combination made between any two locations, assuming the loca- 
with the cost of the telephone or other lines necessary tions are connected to the equipment which works 
to perform the connection of the modems. If conven- 40 according to the new protocol. The system performs 
tional dial-up and modem technology is used, an aver- basically as follows. The process commences when the 
age time to complete the connection, establish commu- caller goes off-hook to initiate a call. This off-hook 
nications and initiate the transaction is on the order of condition is detected by the signalling equipment in the 
30 seconds. This has generally been deemed unaccept- POP, with the computer system in the shared switch 
able in that the consumer at the remote location must 45 network thus knowing the effective address or identifi- 
wait this time and then a relatively short transaction cation of the caller. Because of the DAL connection, 
time before the purchase can be completed. A conven- the caller is considered "on net," that is positively iden- 
tional dial-up line is a relatively inexpensive connection tified by the shared switch network. An address or 
and so of great interest to those parties which must identification lookup from a computer database is then 
maintain hundreds of these remote locations, but the 50 performed to determine where the call is to be placed, 
performance drawbacks have been considered unsatis- The final destination address or identification is pro- 
factory, vided by the lookup, with this information being passed 

One conventional way to resolve this connection and through the Signaling System 7 compatible or similar 
communication time problem has been the use of a network. The network passes the connection informa- 
multi-drop leased line. In this environment a number of 55 tion to the receiving POP and the receiving telephone is 
remote locations are connected to a single leased line. A made to ring. This VPN Hotline service provides quick 
master modem at a host location sequentially polls the access because no actual dialing is done and the LEC 
modems in the terminals at the various remote locations switching arrangement is by passed. Instead, the com- 
to see if they have data to transmit. If they do, commu- puter system senses via a conventional signalling ar- 
mcation is established between the two modems and 60 rangement that the originator has gone off-hook, per- 
data is transmitted to perform the transaction. While the forms a table lookup and then initiates the connection 
performance is quite acceptable at approximately 5 to 7 process to the answering or receiving telephone. Thus 
seconds per complete transaction, the cost is in the the use of the available advanced technology has al- 
range of eight times greater than dial-up technology. lowed the hotline or ring down circuit to be extended 
However, the added cost has been borne by the vendors 65 across long distances. 

because the conventional dial-up technology connec- One disadvantage of this VPN Hotline System is that 
tion time has been unacceptable and no other generally it can only be programmed, at present, for a single point 
acceptable solutions were available. to point connection, but this is not a problem in the 



07/20/2004, EAST version: 1.4.1 



5,418,842 



remote location to a central host for a credit card ap- 
proval situation. The location of the host is fixed, there- 
fore the lack of outgoing call location flexibility is not a 
problem. The originating location retains a unique iden- 
tification, such as a phone number, so the remote loca- 5 
tion may still receive a call using conventional tech- 
niques. The use of the VPN Hotline technique alone 
allows a savings of approximately 15 seconds over con- 
ventional dial-up systems. Where the various portions 
of time are gained will be explained in detail later. How- 10 
ever, if the conventional average time for dial-up line is 
approximately 30 seconds, as has been determined the 
various experiments, this reduction of approximately 
fifteen seconds still leaves approximately 15 seconds 
total connection establishment time. This is still rela- 15 
tively high and any further reduction is, of course, de- 
sirable. 

Sprint has developed a more flexible alternative to 
the VPN Hotline service discussed above. The new 
service is referred to as "Switched Access VPN." In 20 
this service the customer dials the carrier equal access 
code and an end of dialing code to establish a cut 
through access to the carrier's network, for example 
10333 # in the case of Sprint. In the current majority of 
cases where the Sprint SS7 network is not fully interop- 25 
erable with the LEG, this dial sequence causes the cus- 
tomer's telephone number to be forwarded to the carri- 
er's POP by an MF signalling sequence which includes 
as a significant element the automatic number identifica- 
tion (ANI) sequence. The POP performs an identifica- 30 
tion lookup based on the telephone number to deter- 
mine which features are available for this user. This 
lookup determines if the Switched Access VPN feature 
is available, and if so, which type. If the Switched Ac- 
cess VPN feature is available, the customer is now 35 
cleared and now is considered on net Until the ANI 
lookup clears the customer, the customer is considered 
"off net, " that is , unidentified and not secure. Two 
types of Switched Access VPN are available. In the 
first, referred to as immediate, only a single destination 40 
is available. In that case the POP has retrieved the desti- 
nation address as part of the lookup and simply provides 
the destination address through the remainder of the 
network to establish the connection. In the second type 
of Switched Access VPN, referred to as delayed, nu- 45 
merous destinations can be accessed. If the POP deter- 
mines that the second type is set up for this particular 
calling location, then the POP provides a dial tone to 
the customer, the customer then provides a destination 
number, which is the full digit destination on net num- 50 
ber, and end of dialing code to the POP. The on net 
number is the number used internally by the IXCs 
network. When the POP receives the on net number, 
preferably a seven digit number, it retrieves a table for 
that destination number and does a validation lookup to 55 
determine if the particular customer is authorized by 
checking for the ANI information. If not listed, the 
customer is not authorized and a failure code in the 
form of a recorded announcement is returned. If listed 
and thus authorized, the call proceeds. Alternatively, 60 
fewer digits can be used in a speed dial arrangement, but 
the resulting speed dial lookup offsets the dialing of the 
extra digits. The destination address or identification 
based on the on net number is used and provided 
through the network to establish the connection. While 65 
some additional time is necessary because of the dialing 
of the digits, this service provides capabilities to reach 
multiple destinations. 



The previous section described a service referred to 
herein as MF Switched Access VPN which is used 
when the POP and the LEC are not fully interoperable 
using SS7. In certain areas today and more areas in the 
future, the POP and the LEC are fully interoperable. In 
these cases the Switched Access VPN sequence is 
slightly different. After the customer completes the cut 
through request, the POP and LEC communicate out of 
band according to the SS7 protocol. Included in this 
communication is the automatic number identification 
of the customer. The POP then proceeds as stated 
above. The interoperable Switched Access VPN ser- 
vice is significantly quicker than the MF Switched Ac- 
cess VPN service because the use of the SS7 out of band 
signalling greatly reduces the time necessary to transmit 
the ANI and other signalling information as compared 
to MF signalling. 

As compared to VPN Hotline, delayed MF Switched 
Access VPN may add as much as 2 seconds in the aver- 
age case and immediate interoperable Switched Access 
VPN may be 1 second faster. Delayed, interoperable 
Switched Access VPN and immediate MF Switch Ac- 
cess VPN will add times between those limits. One 
advantage of all the Switched Access variations is that 
connection to the LEC is simplified. Where the original 
VPN Hotline connections generally required loop start 
connection to the LEC, the Switched Access variations 
utilize conventional 1FB or 1MB business line switched 
connections. The DALs and loop start are no longer 
required. Thus a small trade off in time greatly simpli- 
fies the actual ordering, wiring and provisioning of the 
system. 

SUMMARY OF THE INVENTION 

The present invention includes techniques for further 
reducing the total connection time from time of initia- 
tion by a remote terminal to commencement of the 
actual transaction. Several different options are used to 
reap varying levels of reduction in the total period. One 
of the techniques used to reduce the total time interval 
is the removal of any password or login procedure to 
the host computer. Because the VPN Hotline, Switched 
Access VPN, or similar techniques utilize database 
information contained in the IXC's computer system, 
the host computer does not actually have a telephone 
number per se and thus cannot be called using conven- 
tional dial-up techniques. Accordingly, it is not possible 
for the host to receive calls from any location other than 
those programmed into the databases in the various 
computer systems in the switching network. Thus, the 
network is secure, assuming integrity of the databases, 
and no login procedure is considered necessary. This 
results in the savings of approximately six-tenths of a 
second in an exemplary case. 

Further time can be saved by setting the modems at 
the remote terminal and host to operate at a fixed baud 
rate and not do a selective baud rate handshake determi- 
nation. By fixing the modems to bypass this baud rate 
handshake, approximately 2.2 seconds can be saved to 
further reduce the overall time. However, this tech- 
nique does have certain disadvantages in that if termi- 
nals of differing baud rates are connecting to the host, 
then either a greater number of modems must be sup- 
plied or the chance of receiving a busy signal is in- 
creased. One alternative increases cost while the other 
increases average connection time. These alternatives 
may be acceptable in given cases and the embodiment 
may then be preferred in some cases. 
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A more preferred alternative to further reduce the location but the general concept will produce equiva- 
connection time is to have the remote terminal modem lent results in each given instance. Thus, by the combi- 
automatically transmit the originate carrier instead of nation of these various events, the transaction time can 
conventionally waiting to receive an answering tone be reduced as desired. It can be reduced first by several 
from the host modem and recognize it before transmit- 5 simple steps and still use conventional modems. If 
ting an originate carrier. The modem at the host is con- greater time savings are desired, new modems with 
verted to expect receipt of an originate carrier and if so revised handshaking and silent interval alternatives can 
received, automatically transmits an appropriate answer be used with the time being dramatically reduced. Thus 
carrier, if the modem can operate at the rate indicated the invention allows dial-up type switched access with 
by the originate carrier. Thus, using this technique the 10 its much cheaper cost to be used instead of the more 
entire handshake interval can be completed in one-half expensive leased line options with sufficient perfor- 
second if no speed matching is required. If the host mance to reduce consumer impatience, 
modem can not operate at the rate initially indicated by 

the terminals modem's originate carrier, the host BRIEF DESCRIPTION OF THE DRAWINGS 
modem commences negotiation of a baud rate by re- 15 A better understanding of the present invention can 
sponding with a carrier according to conventional be obtained when the following detailed description of 
handshake and speed negotiation techniques, still hav- the preferred embodiment is considered in conjunction 
ing effectively bypassed several steps in the negotiation. with the following drawings, in which: 
If the host modem does not receive the originate carrier FIG. 1 is a block diagram of the telephone system 
signal within a given time period, it can then default to 20 according to the present invention using the VPN Hot- 
conventional answer tone provision and full handshak- line service; 

ing and speed arbitration. Thus, multiple speed modems FIG. 2 is a timing diagram of a dial-up line according 
of both conventional and originate carrier types can be to the prior art; 

used to access the host FIG. 3 is a timing diagram of the transaction se- 

Yet another area to further reduce the connection 25 quence of one embodiment of the present invention 
time is by reducing the ring interval. The ring signal using a particular modem convention and the VPN 
need be present only for a sufficient time to be detected Hotline service; 

by the host modem. An additional 1.5 seconds can be FIG. 4 is a tirning diagram of the transaction se- 
saved with this short ring arrangement. With some quence of FIG. 3 but utilizing a different modem con- 
signalling arrangements, such as E & M signalling 30 vention; 

which is preferably used in the Switched Access VPN FIG. 5 is a timing diagram of the transaction se- 
embodiments, the ringing interval can be effectively quence of an alternate embodiment using modified 
eliminated in its entirety, resulting in a full 2 second modems to reduce the connection times and the VPN 
savings. Hotline service; 

An additional area to further reduce the total time is 35 FIG. 6 is a block diagram of the telephone system 
the removal of a silent interval after a ring indication is according to the present invention using a Switched 
received by the host modem. The originate modem Access VPN service; 

would preferably be providing the originate carrier FIG. 7 is a timing diagram of the transaction se- 
from a period shortly after a loop is seized and before quence using the modified modems and the delayed, 
the telephone connection is completed. After the host 40 MF Switched Access VPN service; and 
modem has sensed the ring signal and picked up the line, FIG. 8 is a timing diagram of 'the transaction se- 
the host modem senses this presence of the originate quence using the modified modems and the immediate, 
carrier and begins transmitting the answer carrier, as- interoperable Switched Access VPN service, 
surning it was a proper speed. In the Switched Access These figures are not intended to define or limit the 
VPN techniques, the originate modem would begin 45 invention, but are provided solely for the purpose of 
providing the originate carrier after the last digits in the illustrating preferred embodiments of the invention, 
sequence are dialed, so that again the originate carrier is 

provided before the telephone connection is completed DETAILED DESCRIPTION OF THE 

and the host modem answers, so that the host modem PREFERRED EMBODIMENT 

can quickly sense this condition and immediately begin 50 FIG. 1 discloses an end to end circuit configuration 
transmitting an answer carrier, again assuming the origi- of a telephone system incorporating a preferred em- 
nate carrier was of a proper speed. Omitting any silent bodiment of the present invention. A remote terminal 10 
interval allows a savings of approximately 2.4 seconds. includes a terminal modem 12. In the preferred embodi- 

Additionally, the terminal modem preferably senses ment terminal modem 12 is a 1200 baud modem that 
dial tone very quickly, such as in 100 ms, and tone dials 55 operates according to the Bell 212A sequence, or alter- 
very rapidly, preferably only 100 ms per digit. These natively the V.22 bis, V.32, V.32 bis or other sequences, 
operations also allow time savings. 1200 baud operation is preferred because speed negotia- 

By usmg all of these techniques in conjunction with tion or handshaking with the 1200 baud Bell 212A spec- 
the VPN Hotline service or its equivalent, it is possible ification takes less time than handshaking with the V.22 
to reduce the overall time by a great deal, to an exem- 60 bis specification. For example, use of a V.22 bis hand- 
plary 5.7 seconds in given examples, from approxi- shaking sequence and operation at 2400 baud sends the 
mately 30 seconds in a conventional dial-up arrange- characters at twice the speed, but the slower V.22 bis 
ment Utilizing the delayed, MF Switched Access VPN handshaking time actually increases the total time from 
service allows the reduction to an exemplary 7.8 sec- starting communication to completion of most short 
onds m given examples, while utilizing the immediate, 65 messages. Thus the added cost of the conventional 2400 
interoperable Switched Access VPN service allow a baud modem is not offset by a reduction in total time of 
reduction to an exemplary 4.6 seconds. It is, of course, interest. However, the technique will operate with any 
noted that these times are exemplary and will vary by baud rates, commonly up to 56 kbaud, and operation at 
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these higher baud rates may be desirable for longer the loop by going off-hook and the current begins to 
messages or transactions. flow at the receive end. 

The terminal modem 12 can be dedicated to the tele- Thus, operation in this circuit of FIG. 1 proceeds as 
phone line or may share it with other units and can be follows for a VPN Hotline service or its equivalent. A 
any type device that can seize a telephone line to indi- 5 remote terminal 10 is activated and the terminal modem 
cate an off-hook condition. The terminal modem 12 is 12 goes off-hook and draws loop current. This loop 
connected to the serving local exchange carrier (LEG) current draw is sensed by the channel unit 16 and 
office through a two wire loop 14. In the preferred switch SWA. Switch SWA performs the data lookup to 
embodiment for use with the VPN Hotline service or its determine the routing information for a call being 
equivalent, this two-wire loop 14 is a private leased line 10 placed by the terminal modem 12 and transfers the call 
also known as a direct access line (DAL). The terminal and routing information through to switch SWB ac- 
modem 12 is connected to the serving local exchange cording to the SS7 protocol. Switch SWB connects to 
carrier (LEC) office through a conventional two-wire t h e pop 22 based on the signalling information pro- 
loop 14. The two wire loop 14 is connected to a channel by switch 5 WA. ^ POP 22 routes the call to 
unit 16 in the serving LEC office. The channel unit 16 15 ^ channel unit 24, which through the FXS loop equip- 
includes the proper foreign exchange subscriber (FXS) ment 26 and over the two wire loop 28, and provides a 
equipment 18 for connection to the two wire loop 14. sig nal to the host modem 30 that a call is being received. 
The FXS equipment 18 is configured to provide loop ^ host modem 30 senses this ring indication and 
current and may detect closure based on loop start ck)ses ^ j ^ establishing a ^ lete circuit 
Loop start is such that when the ^ terminal modem 12 20 ^ tenninaJ modem n ^ ^ host modem 
requests a line by gomg off hook, to loop is closed and 30 ^ modem d ^ lo ^ n p roceaures 
currentbegms to flow through the two wire loop 14 nfiC the^onneltion process and the actual 
The FXS equipment 18, or alternatively the point of faction ^ ^ ^ 

presence (POP) equipment, senses this current flow in T . - , # . co T ~ n ~- 

the loop and thus recognizes that the terniinal modem 25 l \ 1S n ^ t^t P^erably the serving LEC office 
12 is requesting a data transmission or is acknowledging 5™* » 7 or I^N compaUble eqmpment which is 
a rine indication interoperable with SS7 compatible equipment of the 

The serving LEC office channel unit 16 is connected P£ a ^ ^ction is not necessary to a 

to a switch SWA in the telephone company shared POP which could exist between the servmg LEC office 
switch network 20. This connects the channel unit 16 to 30 and SWIt( * SWA - ^ » a desirable condition to im- 
the telephone company network 20, which then can prove performance and save expense but, of course, 
transfer the information to a host unit 32. The switch de P? lds u P°. n ±c equipment being provided by the 
SWA senses that the line is being requested. The switch camer md interoperability of signalling 

SWA performs the proper look-up and then according systems between the IXC and the LEC. 
to the VPN Hotline or similar techniques communicates 35 To full V understand the operation and improvements 
to a switch SWB in the IXC telephone company net- provided by this invention, it is useful to describe and 
work 20 which is located near the host unit 32. Switch analyze a conventional connection developed using a 
SWB communicates to a point of presence unit (POP) standard dial-up line with its various timings. Please 
22 of the preferred carrier of the user. The POP 22 in refer t0 F* 0 - 2 m connection with this description. It is 
the preferred embodiment is directly connected to the 40 noted ^ m 311 ^ timing diagrams any values given 
host channel unit 24, preferably by a Tl link, but alter- considered to be approximate or average values, 

natively can be connected through a receiving LEC with toe absolute value varying depending upon van- 
office 27. The disadvantage of having the connection ous efficiencies and speeds of the communications 
made through a receiving LEC office 27 is that it may equipment installed. The illustrative values were devel- 
add approximately 5 seconds to the total transaction 45 oped in a series of experiments to develop some idea of 
time, but this technique may be required depending on toe actual values involved. However, in all cases the 
the number of connections in the host unit 32. If the actual protocol being developed will provide similar 
number is low then the added expense of the direct savings of time based on the actual times in a given 
connection to the POP 22 may not be justified. It is circumstance. 

noted that connection through to a POP may be neces- 50 The sequence in a conventional system begins at time 
sary if the LEC equipment is not able to operate accord- zero with the remote terminal 10 formatting the user 
ing to the necessary protocols. It is further noted that a data into a transaction and sending a command to the 
POP may be included in the circuit between the serving terminal modem 12 to go off-hook. This interval lasts 
LEC and the telephone network 20 for similar reasons. approximately 1.0 seconds, during which time the ter- 
The receiving channel unit 24 is configured in a similar 55 minal modem 12, having initiated the call by going 
manner to the serving channel unit 16 in that it has FXS off-hook, checks the phone line to determine that a dial 
loop equipment 26 which provides loop current to a tone is present and returns a failure code if it is not 
two wire loop 28, which is in turn connected to a host present. For a period of approximately one second the 
modem 30 coupled to the host unit 32 through a com- terminal modem 12 tone dials the telephone number of 
munications processor 31. The communications proces- 60 the host modem 30 or modem pool. Thus the time re- 
sor 31 is used to convert the asynchronous serial signals quired to initiate a call is approximately 2.0 seconds, 
used by the host modem 30 into synchronized digital The telephone company or telco system 20 receives this 
signals used by the host unit 32. In the preferred em- dialing information and proceeds through call setup and 
bodiment the communications processors 31 handles ring generation. This period was measured in a series of 
the flow of transactions to the POS terminal in accor- 65 experiments to be approximately 17.0 seconds for that 
dance with the VISA I or equivalent protocol and to particular circuit path. This number of course will vary 
the host in accordance with the X.25 protocol. When by location. The last two seconds of this period include 
the host modem 30 senses the ring indication, it closes the ring generation interval which is indicated by the 
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presence of the RI or ring indication signal by the host can begin completing the transaction at the remote 

modem 30. location. Timing criticality stops at this point and thus is 

After the host modem 30 recognizes that a ring signal not described, 

is present by the removal of the RI signal, the call is In a series of measured tests, this entire interval from 

answered by the host modem 30 going off hook. 5 remote terrninal 10 initial request to end of transaction 

Modem negotiation begins with a 2.4 second silent in- was approximately 32.0 seconds, an unacceptably long 

terval. This silent interval for in band signalling associ- period for most consumer transactions. This total time 

ated with billing is presently mandated by the Federal can be broken down into four portions. Portion A be- 

Communications Commission. After the silent interval gins when the remote terminal 10 local transaction is 
the host modem 30 provides a 2100 Hertz answer tone 10 complete and the communication process is started, 

for a period of approximately 3.3 seconds. It is noted Portion A includes the time from the completion of the 

that the protocol being described is the V.22 bis proto- local transaction to completion of the dialing of the host 

col and is exemplary of a particular protocol, but it is phone number, including the time the remote terminal 

noted that other protocols and handshaking schemes 10 requires to send a command to the terminal modem 
can be performed with similar events occurring. During 15 12 causing the terminal modem 12 to go off-hook, the 

this interval, at approximately 1.5 seconds after the start time the terminal modem 12 takes to determine if a dial 

of the answer tone in the example, the answer tone is tone is present and the time required to actually dial the 

detected by the terminal modem 12, which then pro- number, including any pauses or special digits that may 

vides an originate carrier. The originate carrier is even- be required. Portion B represents the time required for 
tually detected by the host modem 30 and an answer 20 the telephone company to route the call and complete 

carrier is then provided. At the time the 3.3 seconds of the ringing cycle at the host location. This time begins 

the 2100 Hz answer tone is completed, the host modem following dialing of the last digit by the terminal 

30 raises a DSR or data set ready signal to indicate that modem 12 and ends when the call is answered following 

the handshaking or negotiation sequence is commenc- the ring. Portion C represents the time required for the 
ing and provides an answer carrier. Approximately one 25 host modem 30 to answer the call, negotiate a speed and 

second after the answer carrier is started, the host indicate that the data can be sent by raising the CD 

modem 30 concludes the handshake sequence and raises signal. Thus Portion C begins when the host modem 30 

a CD or carrier detect signal to indicate a ready status. answers the call and ends when intelligent data can be 

The terminal modem 12 will have previously raised its transmitted from the host modem 30 to the remote ter- 
carrier detect signal when it completes its portion of the 30 minal 10. Portion D represents the remainder of time to 

handshake sequence and recognizes the answer carrier. completion of the transaction and includes the login 

The remote tenninal 10 goes into a programmed pause process, transmission of an inquiry, communication of 

to allow various portions of the system to complete the actual transaction data from the remote terminal 10 

their operation prior to sending or transmitting data. to the host computer 32, any host processing time and 

When the carrier detect signal of the host modem 30 35 communication of any response to the remote terminal 
goes to a high state, this is an indication to the communi- 10. In the experiments that were performed, Portion A 
cations processor 31 that carriers are present and data was approximately 2.0 seconds, Portion B was approxi- 
communication can commence. Approximately one mately 17.0 seconds, Portion C was approximately 6.7 
second after the presence of the answer carrier is indi- seconds and Portion D was approximately 6.2 seconds, 
cated, the communications processor 31 is conditioned 40 Because of rounding, these may not add up to the 32.0 
to conduct data communications. In the specific units in second value for the entire period, 
the experimental sequence a TID or terrninal identifica- In a first series of additional experiments and tests, 
tion request was ignored by the remote terminal 10 and various parameters were changed from the conven- 
this time built into the programmed pause. A timing tional dial-up setup. The first change was the connec- 
character is transmitted by the remote terminal 10 after 45 tion of the terminal through a VPN Hotline or ring 
the completion of its programmed pause. The character down look-up type arrangement described in the de- 
transmitted is preferably a capital A because this allows scription of FIG. 1. The second change was the setting 
convenient interval timing loops to be used to easily of the host modem 30 and the terminal modem 12 at set 
determine the baud rate of the transmitting terminal baud rates to reduce large portions of the handshake 
modem 12. This period from carriers present to comple- 50 period. A third change was the complete removal of the 
tion of baud rate determination was approximately 3.0 login sequence. An additional change was that auto 
seconds in the experiments. A period after the baud rate baud rate deterrnination was not made, 
character is sent, the terminal modem 12 transmits the A call sequence for a system including those changes 
login information to allow the remote tenninal 10 to log is shown in FIG. 3, with operation as follows. Opera- 
into the host computer 30. This login signal is received 55 tion commences at time zero when the terminal re- 
by the communications processor 31 and after approxi- quested a connection and the initiation period of one 
mately 0.6 seconds an ENQ or enquiry character is sent second commences. After this one second interval, the 
to the terminal modem 12 to indicate that login has been loop 14 is seized and current begins to flow. The chan- 
completed. nel unit 16 at the serving LEC office determines that the 

At this point the actual transaction for credit authori- 60 call is being placed and upon loop seizure initiates call 

zation or other purposes begins. In an exemplary credit setup and ring generation. In the experiments this per- 

transaction, this may take approximately 2.0 seconds, iod lasted approximately 2.4 seconds, 2 seconds of 

which includes the various addressing protocol packets which was the ring indication period. The host modem 

and other information which are transmitted. Numerous 30 upon removal of the ring indication signal initiates 

transactions protocols or formats can be utilized, but in 65 the silent interval of 2.4 seconds. After the silent inter- 

the preferred embodiment a variation on the VISA I val is completed, the DSR signal is raised and a 2250 Hz 

protocol is used. After 2.0 seconds in the experiments answer tone is provided for 1200 baud operation. In the 

the transaction is complete and the remote terrninal 10 sequence illustrated in FIG. 3 the modems 12 and 30 are 
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operating according to the Bell 212A protocol and at a between FIG. 3 and FIG. 4 protocols occurring in 
fixed baud rate, with the modem baud rate handshaking Portion C relating to the modem handshaking and con- 
disabled. After approximately 1.5 seconds the answer nection, which increased from 5.4 seconds to 7.6 sec- 
tone is detected by the terminal modem 12, which pro- onds. 

ceeds to respond and provides the originate carrier. The 5 In FIG. 5 a further optimized timing sequence is 
originate carrier is quickly detected by the host modem shown. In the particular timing sequence the average 
30 and the answer carrier provided. After approxi- time from terminal request to termination of transaction 
mately 1.5 seconds the host modem 30 concludes that is approximately 5.7 seconds. This is developed as fol- 
the handshake is complete and the CD signal is raised. lows. A terminal request is initiated so that after a 0.5 
Again, the terminal modem 12 will have previously 10 second period the loop is seized. This period is slightly 
concluded that the handshake is completed and will reduced from the previous 1.0 second interval by opti- 
have raised its CD signal. Upon the receipt of the CD or mixing remote terminal 10 operations. This optimization 
carrier detect signal from the host modem 30, the com- can be accomplished by simplifying the terminal 
munications processor 31, which communicates with modem 12 checking of the telephone line 14. In the ring 
the terminal modem 12 according to the VISA I proto- 15 down arrangement the majority of the factors that need 
col, after approximately 1.7 seconds transmits the ENQ to be checked are removed and so the line checking can 
character to the terminal modem 12. The terminal be limited to simply monitoring for the presence of any 
modem 12 receives the ENQ character and the transac- tone and, if obtained, proceeding without further 
tion immediately commences without a login proce- checking. This loop seizure indicates to the telephone 
dure. Again, the transaction lasts approximately 2.0 20 company equipment that it should commence call setup 
seconds and completes. and ring generation, which lasts 1.0 seconds. This inter- 
It is noted that a login is not required because accord- val is reduced by having the ring signal present only for 
ing to the operation of the telephone network 20, the a sufficient time to allow detection by die host modem 
host modem 30 does not actually have a number which 30 and then ceasing. The host modem 30 then provides 
is called but merely a designation or location contained 25 the ring indicator or RI signal for 0.5 seconds. This is 
in the switches SWA and SWB. Because the only access thus a 1.0 second interval instead of the previous 2.4 
to this location can be through the switch information second interval. This 0.5 seconds of RI signal can be 
data base, it is not possible to call this number with a removed if E & M signalling is utilized, but this is not 
conventional dial-up unit and therefore, no security preferred in this embodiment because of other increased 
breach should occur unless the telephone company 30 complexities. While in the conventional case the termi- 
network 20 switch SWA is reprogrammed. Thus, the nal modem 12 is inactive during the ring generation and 
login procedure can be removed, saving approximately indication period, in this embodiment the terminal 
0.6 seconds. modem 12 is preferably transmitting the originate car- 
The total average time from terminal request to trans- rier before the call setup and ring generation is corn- 
action complete was approximately 12.5 seconds in the 35 piete, possibly continuously from the loop seizure, 
series of experiments. This reduction from approxi- Upon removal of the ring indication signal the host 
mately 32.0 seconds was obtained in several ways. Ap- modem 30 answers and immediately raises the DSR 
proximately one second was saved by not requiring a signal. The host modem 30 picks up the line without 
number to be dialled and another approximately 14.6 waiting for a silent interval. As the host modem 30 picks 
seconds was saved in the call set-up and ring generation 40 up the line it immediately detects the originate carrier 
phase because of the ring down arrangement. By the use which is already being provided by the terminal modem 
of the alternate modem protocol and the fixed baud rate 12 and quickly provides the answer carrier to the termi- 
operation, a period of approximately 3 seconds was nal modem 12. The host modem 30 is preferably set to 
saved by the shortened handshake period and the default to the desired frequency of the terminal modem 
quicker switching of the communications processor 31. 45 12, thus eliminating need for baud rate negotiation. 
The login time of approximately 0.6 seconds was also After approximately 0.5 second the handshaking is con- 
saved just prior to commencing the transaction. The sidered fully completed and both carriers have been 
approximate times of the various portions equivalent to detected. The carrier detect signals are raised by both 
those of FIG. 2 were 1.0 second for Portion A, 2.4 the terminal modem 12 and the host modem 30. This 
seconds for Portion B, 5.4 seconds for Portion C and 3.7 50 raising of the host modem 30 CD signal indicates to the 
seconds for Portion D. communications processor 31 the need to begin the 
FIG. 4 represents a variation of FIG. 3 with a differ- transmission to the host computer 32. After the same 
ent communication protocol between the two modems approximately 1.7 second interval, the ENQ character 
12 and 30. In this case, the V.22 bis sequence is used is sent by the host modem 30 and the transaction begins, 
instead of the Bell 212A protocol. The primary differ- 55 The transaction lasts, for the sake of this description, the 
ences between FIG. 3 and FIG. 4 are shown in the previously measured 2.0 seconds period and then corn- 
period of the modem handshake, where the host modem pletes. Thus, in this enhanced version, an additional 
30 provides a 2100 Hz answer tone which is received by approximately 7 seconds have been removed, with a 
the host terminal 12. This tone is provided for a longer portion coming from optimizing the terminal 10, a por- 
period of approximately 3.3 seconds. After detecting 60 tion from reducing the ring generation interval, a por- 
the answer tone, the terminal modem 12 provides an tion coming from the removal of the silent interval and 
originate carrier. After this originate carrier is detected, another major portion from the simplification of the 
an answer carrier is commenced by the host modem 30. handshake based on the terminal modem 12 providing 
After a period of time the handshake is fully complete the originate carrier early so that when the host modem 
and the host modem CD signal is raised and connection 65 30 goes off-hook, the carrier is quickly detected and the 
between the modem 30 and the host unit or computer 32 answer carrier provided. 

proceeds. Using the alternate standard of V.22 bis, the It is noted that in the embodiment of FIG. 5, the host 

approximate total time is 14.7 seconds, with the change modem 30 is set to have a default of the speed of the 
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terminal modem 12. However, to facilitate switchover the actual ordering, wiring and provisioning of the 
of a large system to modems utilizing the revised hand- connection to the LEC 17. The LEC 17 is connected to 
shake procedure or the changeover of modems utilizing switch SWA in the telephone company network 20 by 
the revised handshake procedure to different baud rates, a conventional Feature Group D switched trunk, as 
it is desirable to have the host modem 30, or modems in 5 used in all equal access calls. With this switched ar- 
case of the typical modem pooling arrangement, re- rangement the LEC 17 could easily connect to any 
spond to different baud rates or conventional handshake number of different telephone company networks 
procedure modems which need an answer tone for their which provide functions equivalent to the Switched 
operation to connect to the host modem 30 and to vary- Access VPN service of Sprint. The switch SWA in the 
ing originate carrier frequencies. This would simplify 10 IXC network 20 performs the look-up as discussed in 
the changeover process as it may not be desirable or the background and communicates the destination in- 
feasible to immediately replace all of the terminal formation to Switch SWB. In this preferred embodi- 
modems 12 in a very short period of time. This multiple ment there preferably is a dedicated Tl link from switch 
function operation may be developed in the host SWB to the host computer center 32 and it's channel 
modem 30 as follows. Upon going off-hook the host 15 unit 24. This allows numerous calls to be handled simul- 
modem 30 samples for the originate carrier on a selected taneously in a very efficient manner. Additionally, the 
frequency based on its default baud rate. channel unit 24 could receive Tl links from different 

If an originate carrier is detected and the host modem telephone company networks. The channel unit 24 is 
30 can operate at the baud rate indicated by the origi- connected to a series of host modems 30, which in turn 
nate carrier, the host modem 30 provides the appropri- 20 are connected to the communication processor 31, as 
ate answer carrier. This is the preferred case and sim- described above. In an alternate embodiment the chan- 
plest, as only a relatively few host modems are neces- nel unit 24, the modems 30 and the communication 
sary and they can be changed over easily and be more processor 31 could be combined on one unit, such as the 
complex and yet not overly impact changeover costs as system provided by Primary Access Corp. of San 
compared to changing the entire network in a short 25 Diego, Calif. The Primary Access system preferably 
period. If an originate carrier is detected but the host replaces the analog modems with digital signal process- 
modem 30 cannot operate at the indicated baud rate, the ing (DSP) units, which perform the digital equivalent 
host modem 30 returns an answer carrier to perform a function of the analog modems, so that the entire chan- 
speed negotiation process. The two modems 12 and 30 nel from switch SWB can remain digital. The Tl link is 
then negotiate for an acceptable baud rate. Because the 30 preferably connected with either loop start signalling or 
originate carrier has already been provided, the negotia- E & M signalling. In either case, monitoring of the A 
tion process is effectively started in mid-stream as com- and B signalling elements to detect ring allows almost 
pared to a conventional case which first requires an total reduction of the ring sequence. The X.25 portion 
answer tone. So even the negotiation process is shorter. of the Primary Access system also speeds up the host 

Certain further options are available if modems using 35 connection process, effectively reducing host process- 

the V.32 or V. 32 bis standards are used. For example, ing time. 

V.32 systems must also adjust adaptive equalization Operation according to FIG. 6 proceeds as follows 

settings and other parameters. The host modem 30 can for a Switched Access VPN Service or its equivalent. A 

sample and store typical settings for its given network remote terminal 10 is activated and the terminal modem 

and circuits and attempt to use these stored settings 40 12 goes off hook and quickly detects the dial tone. The 

before performing a full negotiation process for the terminal modem 12 then dials the access and cut 

settings. through sequence, such as 10333#. Preferably the ter- 

If this originate carrier is not detected within a given minal modem 12 is configured to detect a dial tone 

period, for example, 0.3 second or 2.4 seconds to simu- within 100 ms and to rapidly tone dial the digits, with 

late a silent interval, the host modem 30 determines that 45 each digit and the space following each digit being 

a nonoptimized terminal modem 12 is being utilized in provided for 50 ms each, for a tone dialed digit and its 

this communication sequence and reverts back to con- associated space preferably being provided for just 100 

ventional modes such as Bell 212A, V.22 bis or V.32 to ms. It has been determined that most of the modern 

perform a full baud rate negotiation and handshake. equipment utilized by LEC's and IXC's can readily 

Analyzing then the times of the various portions, 50 handle these shortened times. In other cases the times 

Portion A is reduced to approximately 0.5 seconds, can be extended. The LEC 17 communicates with 

Portion B reduces to approximately 1.0 seconds, Por- switch SWA and transfers the automatic number identi- 

tion C is dramatically reduced to approximately 0.5 fication information. The switch SWA performs the 

seconds, while Portion D remains at approximately 3.7 lookup as described and proceeds until the destination 

seconds. 55 information is obtained. The destination information is 

Thus, it can be seen that through the use of several passed to switch SWB according to the SS7 protocol, 

factors the reduction of the time using a dial-up line can Switch SWB connects to the Tl link to the channel unit 

be dramatically reduced from in excess of 30 seconds to 24. The channel unit 24 provides a ring signal to the 

a number just slightly greater than 5, while still main- host modem 30, which detects the ring and goes off 

taining dial-up costs. 60 hook to complete the circuit to the terminal modem 12. 

FIG. 6 illustrates a telephone system using the FIGS. 7 and 8 illustrate timing sequences using the 

Switched Access VPN service or its equivalent Again protocol of FIG. 5 combined with delayed, MF 

a remote terminal 10 includes a terminal modem 12 such Switched Access VPN and immediate, interoperable 

as those previously described. However, in this embodi- Switched Access VPN, respectively, both in conjunc- 

ment the terminal modem 12 is connected to the LEC 65 tion with the Primary Access system. As in FIG. 5, the 

17 via a conventional 1FB, 1MB or equivalent switched terminal modem 12 provides the originate carrier prior 

line, not the direct access line of the VPN Hotline em- to the completion of the telephone connection to the 

bodiment. This use of the 1FB or 1MB line simplifies host modem 30. In the particular timing sequence of 
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FIG. 7, the average time from terminal request to termi- mode indicates that the access is authorized. Switch 
nation of the transaction is approximately 7.8 seconds, SWB then begins the ring generation process. This 
while in FIG. 8 the period is approximately 4.6 seconds. entire time from LEC 17 pickup to the end of ring 
The timing of FIG. 7 is developed as follows. A generation is approximately 0.7 seconds in the average 
terminal request is initiated and the terminal modem 12 5 case. Again it is noted that the ring detection by the 
goes off hook, quickly senses the dial tone, as previously channel unit 24 is preferably done by conventional A 
described, and rapidly tone dials the cut through se- and B signalling elements of either loop start or B & M 
quence for the desired carrier. The required time is an signalling. Concurrently with this VPN feature lookup, 
average of approximately 1.4 seconds. In the case of call setup and ring generation, the terminal modem 12 
FIG. 7, which is a delayed, MF Switched Access VPN 10 will be providing the originate carrier, so that after the 
example, the LEC 17 then communicates with the channel unit 24 detects the call, timing is as in FIG. 7. 
switch SWA, providing information including the ANI This case is also secure and no login procedure is re- 
information. Switch SWA does its table lookup based quired. Portion A is thus approximately 1.4 seconds, 
on the ANI information and determines that this termi- while Portion B is approximately 0.7 seconds, with 
nal 10 is set for delayed operation and so returns another IS Portions C and D remaining as in FIG. 7. 
dial tone to the modem 12. This process takes an aver- It is noted that timing sequences for immediate, MF 
age of approximately 2.4 seconds. The terminal modem Switched Access VPN and delayed, interoperable 
12 quickly detects this second dial tone and provides the Switched Access VPN have not been provided. The 
destination number and shortly thereafter, the origina- Portion B times are the only ones which change, based 
tion carrier. The detection and dialing process takes 20 on the different case. The two non-illustrated cases 
approximately 1.0 seconds on average. It may be that in having timings between the two illustrated cases. The 
equivalent services the entire dialed sequence can be immediate, MF case includes the ANI information for- 
provided in one burst, without an intervening dial tone. warding period, the switch SWA feature lookup and 
This would reduce the times based on the particulars of the call setup and ring generation. The delayed, interop- 
the alternate service. The switch SWA receives the 25 erable case includes the ANI information forwarding, 
destination information, performs the validation lookup the return dial tone, the dialing, the second validation 
as previously described and begins the call set up and lookup, and the call setup and ring generation, as previ- 
ring generation process. This validation, call set up and ously discussed. 

ring generation process takes approximately 0.5 sec- While the above description has focused on commu- 
onds. The channel unit 24 receives the ring indication. 30 nication of purchase or transaction information between 
In the preferred case this is done by conventional A and a remote POS terminal and a central host computer 
B signalling elements of either loop start or E & M center, it is understood that the techniques, embodi- 
signalling, so that the ring detection time is almost zero, ments and methods of the present invention can be used 
offsetting portions of the dialing time. Upon detection between any two systems which must communicate any 
of the ring signal, the channel unit 24 answers the call 35 type of information over telephone lines. Examples of 
and establishes a connection to the host modem 30 and the systems, which can be combined in numerous ways, 
the speed negotiation process begins. At the same time include independent data networks, packet switches, 
the communications processor 31 establishes a connec- local area networks (LANs) having attached modems, 
tion to the host computer. Thus the approximate time individual personal computers and so on. One system 
from the completion of carrier handshake by the host 40 will be placing the call or originating the communica- 
modem 30 until the transaction is complete is approxi- tion and thus be analogous to the remote terminal and 
mately 2.0 seconds. No login procedure is necessary in the other system will be receiving the call or answering 
this case. Security is provided by the lookup and feature the request and thus be analogous to the host computer 
verification and ANI validation done by switch SWA. center. 

The destination number provided by the terminal 45 The foregoing disclosure and description of the in- 
modem 12 is an on net number, so that when the on net vention are illustrative and explanatory thereof, and 
number is requested in this case, a validation lookup of various changes in the size, shape, materials, compo- 
the destination number is made to verify that the termi- nents, circuit elements, wiring connections and 
nal modem 12, as identified by its ANI information, is a contacts, as well as in the details of the illustrated cir- 
source authorized to connect to that on net number. If 50 cuitry, construction, method of operation, timing, tones 
not, a failure indication is returned. Thus security is and protocols employed may be made without depart- 
maintained even though the terminal modem 12 and the ing from the spirit of the invention. 
LEC 17 communicate over switched lines. Portion A is Various embodiments of the present invention, par- 
thus approximately 1.4 seconds, portion B is approxi- ticularly those of FIGS. 5, 7 and 8 require modifications 
mately 3.9 seconds, portion C is approximately 0.5 sec- 55 of the modems conventionally used for communication 
onds and portion D is approximately 2.0 seconds. between the host and the remote terminal. From the 

The timing of FIG. 8 is developed as follows. Again description set forth herein, these modifications will be 
the terminal request is initiated and the terminal modem obvious to those skilled in the art without departing 
12 goes off hook, detects dial tone and rapid tone dials . from the scope of the invention set forth in the follow- 
the cut through sequence. This process again takes 60 ing claims, 
approximately 1.4 seconds. The LEC 17 rapidly com- I claim: 

municates with switch SWA using out-of-band signal- 1. A system for conveying transaction information 

ling such as SS7, providing the ANI information and over a telephone network, comprising: 

other information. The switch SWA performs its table a plurality of remote terminals; 

lookup, detects the election of immediate operation and 65 a plurality of terminal modems, one ter min al modem 

then provides the destination information to switch associated with each of said remote terminals and 

SWB without further contact with the terminal modem connected to the telephone network, at least one of 

12. No validation lookup is necessary as the immediate said terminal modems being adapted to transmit 
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data at a preselected rate, said at least one terminal 
modem being further adapted to initially transmit 
an originate carrier indicating a requested rate 
without waiting to receive an answer tone; 
a host computer; and 

a host modem capable of operating at a plurality of 
rates including a default rate, associated with said 
host computer and connected to the telephone 
network, said host modem being adapted to ini- 
tially transmit an appropriate answer carrier in 
response to detecting the existence of said initially 
transmitted originate carrier from said at least one 
of said terminal modems when said initially trans- 
mitted originate carrier indicates a request to use 
one of said host modem's plurality of rates other 
than said default rate. 
2. The system of claim 1, wherein said host modem is 
further adapted to provide said answer carrier without 
a silent interval after a telephone network connection is 
established. 
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3. The system of claim 1, wherein the telephone net- 
work provides a ring signal to said host modem only for 
a period sufficient to allow detection by said host 
modem. 

5 4. The system of claim 1, wherein said host computer 
transmits a transmission commence signal through said 
host and remote modems without a login procedure 
being performed. 

5. The system of claim 1, wherein said host modem is 
10 further adapted to provide an answer tone and perform 

a carrier handshake if said host modem fails to detect 
the existence of an originate carrier within a predeter- 
mined time. 

6. The system of claim 1, wherein said host modem is 
15 further adapted to provide an answer carrier to proceed 

with a handshake sequence if said originate carrier is 
detected within a predetermined time and said originate 
carrier indicates an initial request to use a rate other 
than one of said host modem's plurality of rates. 
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